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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wiring 
substrate, in which adhesion between an electronic 
component to be embedded and embedding resin 
therefor is enhanced and thie connection between the 
electronic component and an internal wiring layer or the 
like is made sure and stable, and to a provide a method 
of manufacturing the wiring substrate. 
SOLUTION: This wiring substrate 48 contains an 
insulation body (insulation layer, core substrate) 1 of the 
wiring substrate, having front and back surfaces 2, 3, and 
an electronic component 6 embedded inside a through- 
hole 4 formed in the body 1 of the wiring substrate via a 
resin 10, where the surface of the electronic component 
6 has been coated in advance with a cover film 8 
composed of an organic compound (coupling agent). The 
method of manufacturing the wiring substrate mcludes a 
step of forming the through-hole 4 in the insulating body 
1 of the wiring substrate, having front and back surfaces 
2, 3; a step of inserting the electronic component 6 into 
the through hole 4, wherein the surface of the electronic component has been coated in 
advance with the cover film 8 composed of the organic compound (coupling agent); and a step 
of embedding the electronic component 6 in the main body 1 of the wiring substrate by filling 
the resin 10 in the through-hole 4 and solidifying the resin 10. 
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i&m^ui 3 1 n^?L^iv^^«a?Li 3 2<r)-ij<7)mn 

(«^$r>p°o) 1 3 3 i9^<oiiiffz^mx% ms?Li 3 2rt 
n^sii 3 9i:%mLmit^^fz'ik. ±uum^mi:^~ 
^Lrzi><r>x^Zo mwLWLm^i sou. ±M^>r> 
■»M 3 3<7)MS5t:isa-r-5>sisi 3 4, 13 4*, i-*:) 
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^**<7>ti^ti i3 It * * L , 1*5^?*^^ n.=}- 
gPp°pt^n*ilI5-r-i>«)i&<7)«-«tt*i^«i>, 
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[0 0 0 61 zii.hizxfn£. ±ummf^i-u&t 

«fe*ttt<75««) I*] t^f Jit ;^^«a?L^(HISPl*I ICWflg ^ L 

mLtz(r>tmWj:^9k^^-rz,::.tti^X'^^. 20 
10 0 0 71 ^ttz. ±iB«^^gr>p°pO«ffit@e^t««* 

nt; J: 0 ; m 1 ii5±i; I C ^ 7 y-^r^; > 5'-#lttiTif 

10 0 0 81 ttz. BfiiaBe$a««*flsfi;, ^-<7>*fe#« 

mLtz^mW!S.<r>m\i)^-r^hZ>. E«lll£*K«>*lfeWtc-^ 

1 1 J: t) , ±1^(75^)1 It ^^ItScW^*t^l-St^^' 

<5. J; T \.zw^ifznm^i^mn>nx'. mmtn.^us>t<r> 

^1S&^, ^lt@co)f:^53-filtM<T'l'^fci6, i}-i3-Z>^^ 

^ t c7> ^ 75« X - * - if <$;-cjia $ H J* > c n f> 
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tzit h 7 > V X ^' 4- i^t^^tiv. K'OZ.ixhi'f-yyiK 
h L;t«?-SI5p°p-3.--y h t-g-tn^S-o Mtc. Kr -y 

[0 0 1 11 Mt^, mfB*ti^fb^!»4f^(±^n'b*« 

o^g[Wj±rBTl-*i«t'i)ffi«&4rteCii: tX-^^o p^. ^ 
^v;V«, *7K*^V"-K>'®E> T5/«, x;l'*>»T'* 

^ o 

[0 0 121 frBa*«?^ft6"ft4 T^-iliC^ibW 

2 0wt%J^±r-*)2., ge^*«'J>*%B^t--^4n 

7 y i'^5ft*tc^ES-rsci:;i)^-e#S t^ic, ST-gPp°p 
wn?r-^6'lL^1^A*2 0wt%*iSi:4- .5. t, ^f±t9 7K* 

75*3 Ti6«4- t'34^<b^^fe1»li&'^^5^S1■*^^^4'>^** 
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[0 0 13] \im-f^t. *5§H^{±. *fe$t14c0g«?r*- 
i- <5. SeH^ISl*) I- =£: L T $ H -i> «^-giSp°p 

l*li:j3v^-r«fl&-C'@«L^'='l*lSiL/c|!SHC> -hia* •7' 
>; *tg|!|&7tai|?-fflp°n<7)^®i: 

/^>$^^(;^IJ^^^ilJ^7!)^:4.l:-r. *)^vMiS^-gi5p°pi:Be 

^, ^ T ;P ^ - ^5. ■> 7 > ^ <7) W ^ f t-^lft , * 
jffifflm^ai5p'Si:i-*- t t-Ci-So cintxJ:**'^-, ± 

t ^ o 

[0 0 141 — i<7)@E^^«<7)^3i 
K«s&+i;, i=^«:)**s^4i:#t)^ffiaL/j«^gr>p°p4rK 

Si-^i tici 7i^7j^^m^a5p°pi:ffJ)SS*^'2'*6*ttt 
[0 0 1 51 471:. *f|R^tcJ;-5S2<?>Be^*«wMjS 

jfxi-^iat, ±iE«ii?LS/ci±iHigr>i*ii;«)iS^^« 

LE.o@fb-r-5. ^ t ± ») ±iES^-a'>p°p?r*fe*t14<7)^« 

-r^o cco/i4t>. ±iBi:?-sr>p°p?n*)ai<^B£^®u?gjgE-r 

^iSt tC|*lK L/cm^gBp°p«:$5eLTm 
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[0 0 16] 1^, ^Wf- 9 >^<r>^m.^it%m* y 

10 kf;i' b > h + v^^' y -^^'J -> K*->-/n l< 
;v b i; i h i|r J' V , y - y 'J V V -/n 
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y -i^'J -> K+->-/Dk:';U K 'J ;^ h^->T;t'< 

[0 0 171 iEt-> «jie->v>?5<7)*^mfb-fe?&(* y .. 

:^ > r5^J) li , y-V 0 V K + V -/n ji- h M ^ h 

y -> ^w*-?' b yn tf;i/ h 'J ^> *v->7 y- 

h yn tf^bv^ h ^ vp< -^^i^v^ y-rs/T'ntf 
;H- 'J ^ b # ■> -> 7 > , y - T 5 y T-D tf ;i/ h >; J. h + 

50 ->->7>, y -T 5 y 7'ntr;Wv'V b^v->^ y- 
W K'T'n If ;u h U ^ h + v -> 9 > , y - L"f K"/ 

n l: ;u h U h + ■> -> ^ > » N - /? - T 5y x.'f-)V- y 
- r 5 / yo tf;U h 'J ^ b v9 N-y3-T^y 

/Jt^jl'-y - T5 7 -/n V:;V- > 'j j;- h * 
h 'J J« h + V •> 5 > , V ;V b J* b * -> -> 9 > t' 

[0 0 1 8ii)Dx.T, ^x±.(r)mm.mt^^{-fj yf')> 
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i] y-f') >y%^^m^r'. 0. 5-iowt%, aiu< 

[0 0 191 

8, 29, 32, 33, 38. 40J3i O-'SE^^ 2 4, /O 
25, 30, 31, 36. Z 1 ti^-fi>o ±M^^^ 
2 8 i:*«OJf $ l±#^J 3 0 /i meST-* >) , ±IBBEII'B 2 
4 'ti:'<7))PS<±*Sj 1 5 A' m^K-e*)^o ^cOt*., 
l<7>^lt§ 3 8. 4 0l±> V;U5^-WvX h^fc LTffl 

CO^^E-C, St • «*^4 0 mm-r-^r-IpS 0. 5 mm@S 

^•Sm2. 3|ig«::l:jii-*«ii7L4«:*-t-*o ^<7>« 20 
a?L4 r*|tll±, flffm<7)«^-glSa°p 6 vWSg^ri 

i^.a5p°n(*i(isffl<7)«ss 1 0 L -caist $ *ti*iiR$ itr 

^ o . 

[0 0 2 01 ±fei;^gPp°n6 0Sffi(l(±, T 

tfzf.t'yvy?h^j: t'n^^mMt^^ { * 
%w.T-c-s.o^7K^^^-r^*«?dl:'&^^*^2 owt%J-:). 

;^ b 'J ;^ h ^ -> •> 9 > t -> h h + -> v 7 > t 
«oiS-^t»(Sl:it 1 : 2 0)«rfflv^-j.o cotl^, m^K* 

^9 5wt%t=&-2.o ^(Dfztb. mmi ot<Di^yy>) > 

;t(fB aT i O 3 SrifiK^t ■t-S^lS-^'f^-t 7 < v^i)- 4C 

[0 0 2 11 S ±IE^^gr>n°B 6 <7)±Mii i l/iEffii:: 
ii. ^MI5c«^^ffi7 7j»B^?n, -?-itib<7)-h • TSt;ii. 
±iei£^^ 2 4.2 5 n<r>m^ii^W^LX^^i>o m 1 
^-fj:^(;, nrSiSi w«ji?L4<oM«Ui±> itS*«J 
2 5 0/imfSa<7)x;w-*-;u2 OtS^K'; 

- ,•}-. - 2 2 ii J: t/^W^Si 2 1 tJ^BrS: $ n T v > 5( 
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nT««l<r)« • affi2. .3i3<ta'«Bil OW^- 
->«r*i-*SSS<^EiS®2 4. 2 5*«?Kb!(:$«x, 

^^;s,o F.o*>. *-aB2. 3<7)^®t;M^^i5 J;^>'m» 

^Ctl^J: ge«l^ 2 4. 2 5 75W^n;S.o 
[0 0 2 21 MU. 2 4.2 5 <r>±.\Z\±. i.-K^ 

vW8St-->'J ^JifwHEiis^ -f 7^••t■^>*fe^*^■fl■ 
*-<b^:*ilfe*tS2 8, 2 9 -?-C0±c7)E^t^3 0, 3 

1 t7!)^ffM?tL-i>o E.-:?. ±.T(r>^nM2 4. 3 0^^ 
E^S2 5, 3 lM^S^i-'&t^*T«1ifr(7'f;VKt-T) 

2 6. 2 7*^ /NVrJ: •) lb«».^.<^»l^-;'*(-J:-3-C 
ijfe^g 2 8. 2 9 ?rKjiLTff^RS(:$nTt^-5.o [slIftiL 
T, E^«3 0. 3 1<7)±T(:t±, if6*f^ 3 2. 3 3 , 

4. 3 5*^ffM$*T-TV>So E^eSO. 3 1, 3 
6, 3 7-^eT2i:{*:2 6, 2 7, 3 4, 3 5i±-»t-7'h7 

[0 0 2 3] -e LT, mmm s 2 <7)±h?fm lt^c v v 

- V V X h S 1) 3 8 ir:±, Be«l^ 3 6 ±IZ<5M L 
E.o±Sg75»"^l±M3 9±l-?^ai-r*'^>*^(.S n-A 

M-Tio S-/N':'7'4 2<?>±gSt-l±, Sliffi3 9±l-}i 
fc$^t;& I C ^ y -/(m^SPp") 4 4 <7)j&m(r>mmim=F 

HiJUii, y;wj^-UvX Ki(*6ii:g)4 O^^^fiKSn, 
»2±1B4 1 i:[5jttTB3PL/^«fc<7)^PSC4 3rtl- 

(±, ±fegeit^3 7i*i<oge^4 eTj^jsthi-^c ^^^tJ^^k 

^t4 6(±. -?-ORffitC»v^N i i3<tJ/Au> -y^TS^ISill 
[0 0 2 41 J.:]l±<7)i T 4-B£^»1S4 8 tciitff, ^ T 
lt.^,jk^!fe5i^'b4'^&m8 75^-«S^nTv>;|,<7)t:\ Ziv 

<7)tztf). ni'ms, 6 7 1 Ki^^ 24. 2 5 1 

9±(-*S«Lfc I C-f'-y 7'4 4 i:OP4tSv^K^-e^^ 
Lfzmmi:ni'^tii^X^i>o L^^i>^ PS7K(JS*)'t4<7) 
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[0 0 2 51 ±lE|5**14W&Bl8li, :*:H^«»r-l±E^* 

(HAST)I^^UiJt»T> mffi7W-7>f ^^U-->3 V 

»«4 8U*+L, HASTi^^(*i4=:iaKl 3 1*C, 
fflJtiia 8 5 %> 213kPa = 2.1atm, 
*PSE 1.8V, St^B^BI : 1 0 0 B#ia) «r1f o /'c*^, 
7 #iSHiJlt-2>*«ft^%<75«EHi 8 iC7K*34'-#- < 

tb. W.m.7, 7raT-S*&7!i«^i:^o L75»L, :*:|I^T- 

4ffi«&(7)ij'eti.7)'''4- < ^-?>o c^T% 'ss?, imcom 

^Uli. 1 1i(7)||i=-S&p° 6 7 , 7 K<7)g 

[0 0 2 61 S /i, mi=-Slin°p6 i:»2±H4 lliJO^SI 
SS^ 4 6 1 1 S^'^Ri^T-^TE L /c^S lb it, S-OBE 20 

^.^«4 8 Sf*^rtS«-t-^-7-if-.-K- K4-t't«7)««i 

Tfe^V^o i/c, 7-f >l'Klfr^^$:2 6, 2 7, 3 4, 
<r)7.9 y y h t'Tt-t-^Ctlcj: 19, «?-g|Sp°p6 i: I C 30 

[0 0 2 71 zz-v. miinmmu4 sin^fzit'. ^ 

|§^l-J3lt^»2O^iS:^ftc0±S=&xeSrE12 tzJ: 
X'W- ? J***^ 0.5mm«7>-^--fXSr*-t* MtiWlr^y Sh 6 
^!|a7j»f5it^J»S>*-jO. 1 // mW;S^8 «r*&IIL./-^:>t®. 

Sitfl:ic 1 0 o"C(;*i) iB#Ht;*ort)a*':LT 

*o Mu. 1 2 ot;(c*^iB#ra(;*or*nSi:i"'i'-i:^i; 
if), ±IEfb-&%ii^:xTgn?l'fbi-'i>o i^, #aS7 

19, JiIESnft • S£i»cof^-eS-i£«7±«: 
Sorvv-5,.^gSS8*^PJJi§n, I212(A)tC^-f J:Tt:, 

[0 0 2 81 ->:U. H 2 (B)(i7p-ri T 5*»3i^^m?- 50 
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Mp°p6 S:,IP$#^)0. 5mmC03r£«(«6^^) 1 
cf^*Uff^^ L:^-8f1tA^" 1 2 mm-r-:'(Ol;ji?L4 |*Jtctf X 
1-;5>o z<r)W-. l:ii?L4«o«ffi3ffl<7)raPSH±, "f^tt 
iP®«r±|nlilwL/>:f---7'9r-P!BS$tLTi5'9, m^-Bt 
p°o 6 Ji <7)JSffili <7) 7 «r ^ L -C^^E^ORfi t"ft« 

$n*o ^^gBp°n6fiO±Hfflll<7>#Sfe7l±, 3T 

^•r J: 0 ic, «:ii?L4 r*9<otiir'^*ttiai-m^gi5p°p 6 

[0 0 2 91 -f-WS*, 0 2 (C)t-^-r i T 
4r*)i:ii@fbL7tetBt 1 0*^5(E«?*t^i:*tc, 

1 0 lim^-SBn° 6 <7)*Blc®a$n/i*«^,ib^?a 
<01SSI8 tcoWT'*y7*'J vi^f'^fflSr^C^o Z<ntz 
*i>, «J!i 1 0 i:S?-gPp°p6 t i±f^#o«MHi3v^T?i* 
(c^-«1--i.or% ^?-^p°B 6 ?r Wi 1 oi*iuiJv^r?^@ 

^, Sffi7, 7r^^5t^i-^itT-i^o '>:v^-e, itjier 
--r<i^wm\^fz\k. 1112 (O-^ r-TF-t will 0 (75^*9 

, nr^« 1 C0R®2 t l^-^Mt^'^-S) ± T i;¥fflt- 

m®7±^aoTv^-l,|SBl8 ^i^<6flJ8t-ii:-f, ±fE^® 
^<OWet-J: Oi:*lc±IE^S^8«rK;*LT# 

[0 0 3 01 ^co*S«, ia2(D)lc^-t-J:oi;, Wflil 
0<7)ff^-l^ff^JS:$ti.^Rffi 1 0 c tC(±, '^T-aSp'S 6 o± 

1 OO^S^^ffil 0 btcfi, MiT-Sr>np 6 (T^lSSIiCfi 

tti-^s-^ffiytTjTJSps^^isai-t-Sc. ^, *ffii 0 b 

tc*3(/^r, nrlgis 1 • i[ffi2, 3 H5:*a-*"'5>B5r 

|Sx;v-*-;vjgf*:2 2*^ffMSH, -e-<0[*lil|{i5lE«et 

Bi 2 1 li'^Ts.m.t) $ o i-J.r#ii, ^i*n<7) k t 7'x 

SIcioT, nT^«l<7>«ffi2±i:«iB3Tt-«6^Ji 
28, 29, 32, 33, 38, 40, BE^S 2 4,2 
5. 3 0, 3 1, 3 6, 3 7, i3j;tKlfT*<*:2 6, . 2 
7, 3 4, 3 5 75^'ffM$it-S.o Ht^, «S 1 • *2iffi3 
9,41 l-frlE''<> 7'4 2 ^gE«l(«^«?-) 4 6 
•rSCfctci ^lEH 1 l-*L7tSE^**K4 8 

[0 0 3 1 1 

\-^im\ ZZ-a. EI^^*K4 8Ui5tt-l.3r*«l W 
Ka7L4|*|lcW)!Sl 0«:^LTm?-gr)p°D6 ^a^Lit± 
IE3T&1S1 t::ov^TO^^6<)4'**fe0iJ«r, ib©!0iji:* 
JCSi^-t-So ^ifliTS^Q mm-roT-ff$*^0i SmmO-'f- 
'I'X^r^-r^frfBm^-SCp^pe ?r,fSlkfflfflii:L;to Zi\ 
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( B 2Hfcfi£tt^iSn°p^ :piq-couper3) izmn 
tfzii<7)'kmm^\ 1 . yy >^.<r>\t^m{'y ^ ^i- 
v-nmMS,^ : I s-3 0 0 o)iziSimLfzi>(r)i:m 

mm 2 , 9\<7) -> 7 >^(r>it^!i!g(mmtmnwim&^ : 

EH- 3 0 0 i)lZiS:mLfzi><r>'kmmm3 t LtZo * 

Sfew 1 ^ 3 (om-^us: 6 (±. sitJti; 1 0 0 x:7b^ 1 2 70 

[0 0 3 2] >k{Z^ m^l^O. 5mmOfX-7,V^ 5 K- 
h T ->' >( B T )«aij5^ =t -5. C-^ -f Xc7) 3 T^^S 1 

2 min<0iE:J^ff^OS:ii7L4 *»#?L$tL, ^04'*U±ie 

1 - 3 ±j i ifitnm^m^us, e ^riHsu utf a l 

'(Wt<0|ft^?ft^(CTE)75«3 2 p p m/t:o«llg 1 0 =Sr 

mitLxmmLfzmm i ortt;*irie«^sPn°a6 ^rmi^t 

3 1 ^«?-SSp°p 6 t IB] i: < «M15IJ 1 ^ 3 i 

?-a5p°n6frrtKLfc3t^igl U*=fL, +12 5ri:- 
5 SttcOFsl^ 1 0 0 om(-^^ )l^)'f-omi^.t'<%&t 

r , g-tajw^T-STipn 6 w^HT-WB 1 0 {CflJfflt-t'^' 7 y 
i'**4.i:2t;i>S5i>=SrT^ hil^ 5 0 0 m ^ )^) 

nimmX-fZo ^i-i-h<r>f^mi^l<:Z7y:-ro 30 
[0 0 3 3] 

mu 

n =4 









500 0^ 


1000 iDlf^ 




0 


0 


0 




0 


0 


0 




0 


0 


0 




0 


0 


4 



40 



I 0 0 3 4 1 ^1 <73«§«(; i J:bK1?ljom^-Sr>p°p 6 

^rSKLfcnr^^Kl (±, 5 0 0 Hit T'llpJSI^***!: 

fj:Tb-o-rzA\ 1 0 0 0 lelST-U4ll^r54fp]SI^5' 
^'^^C/.o — ^ife^Jl -3<0^^-g&p°p6?ra^L 
fj3 7^1Sl l±> 1 0 0 OlHl(-=5.-oTt^T**il]ai^i' 

t li -> 7 > .^,<7)fb^!155<7)^)ii 8 7iv WSi 1 0 t <7) * 
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72 

8 Sr^LTI*lllSL;t3Tlfe«l , iJ J: yfC:ti?rfflv»^)E 

«I»1S4 8<r>tbm^Wimhtlfzzt■^^w,^zmm^i^ 

J; T o 

[0 0 3 5] (1I3I±, »2(7)®»ji:^ftl-*5tt^^'i^ff^ 

t =&si5^^ii?K i±*ii-t -5- * ffl ''^ -2. o t -r 

SiELf-«ScO«JS^f y h 7 aS:*-t'5>^^^a5p°p6lcit 

Lfzi^kmiTT^-to z(7)&ms'kmmLx^mLfz^§:. # 

§)) 1 aW«ffi21i(w|HP-f*IHISr>5J*1i::, ±12^1818 

5r*-r-i.m^sr>p°p6 ?r#ALfct>cs?,«r7j^-ro 1^, iinsr>5 

.10 0 3 61 0 3 (B)t;^-ridt::, DDgt 5 OlSffl t 3 
r^lS.l a«0«W3 t<^HUI±, «iSc<OX;P-*-JH 
3 rt tc R ffi® CO X - * - 1 4 ^^MM L XJfif&^ 

it, -e:it'b</)±3Sl-®^'^°'^ Kl 1 ?rfMLTw^*o C3 
gf 5 1*1 (;tf A ^ it/c Jig£«^-gPp°p 6 <7>JiE® It -6 
m^^-y hi a t±mmm^^y K1 l t WIAlfS n- 
A e?h<^^^-^'h^^^^'^^^(^^> 1 2 ^^LT-g-n 
-?it1@SiJUlS^t-r'&o >X^^X\ ^r*i-^«^-SCp°p 
6 tCaas tfiOFflU, IJiaratt^O^Sil 0«:?±XL/i 
^k. +J.T^a«rite1-o 113 (OU^-tJ: ^ 

IC, m^=-Sr>D°p6l±[HlSC5l*3(C*«$n7^c#tB&l 0i;ffil$ 
$ix-5,i:*(-, ||^^g|5p°p6 0»ffitCi3tt^teK8 tCit 
i;M-t'5>W13Bi 0 b<r>fSiX'i} zT^) > vi'^M'&^C^f^ 

myi^.itmn&msim^^tzi^'^Ka. -w&i <r>-7 ^ ^ 

--> 3 >SrFSlh-C#, 1;T-S&p°p6 Ufclt-SmS?. 7K 
o«^t|!Sih-C^*o St-. WBBi 0 <7)^ ±*^o 
Bl 0 al±*j.rmSf*<05ffSi;J: 0, HSCDXc^i" 

1 0<nmz^j:UW 1 0 c l-(±, [13 (D)lC^-r<t 0 

^^-a'.p's 6 <7)j:BiBiji-fir«i- ;s # 7 mffi<^±JSiiB*«»m 

[0 0 3 7] j-ii-p^ii, mt^nmz Lx^r^m. \ a co« 
ffi2±i:Sffi3Tti:, «rieiii-e^tfc*6$t@2 8, 

2 9 t'^, EiitS 2 4. .2 5 5: fc\ is i I/^T^f^ 2 
6 . 2 7 4' b'mi-l^ $ o - <75PM, 7 l±BE^^ 
2 4 tSic^ii-, ±|Ex;u-*->l^'j:{*:i 4 <±@e^« 2 
5t»^Sit-5>o nT^;tgl a i;i±, ^^^rK® 

50 -r-2.«r5E:^;v-.i'-^viSE«:2 2 5: t'^^'ff^^^H* t 
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13 

tC, SSI • ^2±m3 9, 4 1 (-HtjBS^'f>-7'4 2 ^SSI^ 
4 6 i)m& ^ 3 i: J: 0 , HST. 5 l-S?- 

[0 0 3 81 114 l±. |^2<0^it:^j£Ufclt^^{C^'& 
i>^m<r)±m^£limm-f^o ll4(A)li, ± • T^t: 

^Z>-n<nWmimTr-'^ii')^nm^^x\'^Z>o 114(B) 
(±, fjfeii]i*coa:ii?L4 ^*-r^3T*^s(*6*fi4(r)^ 

®3ffii)<7)^pgi5^> *A«®t«:a?L4rtui6]ttf^x-7' 

8 ^*-t-5.«i5cO-f- 7 •7'^:)tST-gr>pp 6 a y •!7 > 
$'lcif)J#XL, J.C)j^^8<7)^v>^®T'^»LTSEa 

10 0 3 9] i^ic, ii4(c)t-^:rj;^i-, B:®?L4rt 

ll^®2lM75^^-;§ttfcWSSl 0 i'ikXLK^^ ^r^m 
-r ^ o w -fAf-Wf-^mx 6 a 14, X - y 9 t 

««L;tJ^®^rl^ii, ^pco1tM8*«:itii:«-t-^«fl§ 
1 0 fcOWr-^ yT''; Vi^f'^fflSr^C^Jt*, WJ&l 0 

|l*7lC"l4cOteBI8 «:fflv>/jt^-g-tCI±, «T-gr>B°p6 a<7? 
±JS{Ci3tt*mffi|BI±«0«$&«>IWih-ei^o MIC, -r- 

(r>\k. 0 4 (c)4»-e5fe^T-*i-SJ*5±*'o/i^S|[i ow 
0 a^r/N'vBflgl^tcJ: 0 c l-^ffi 

[0 0 4 0] '>:v^T", 114 (D)(C^-r<t T (C, WJ)g 1 0 
cn^m 1 0 c tC*d-Ll^--V'(Y AG,-i-^v-7, C02 ^) 
KB.|t«rfiro C: t J: 0 ,«iScoS?L 1 6 ^r^^-fSo C<7) 

[0 0 4 1] J.J.F#f±, tfifeiBi»icL-c, ^rmui<r>m 

■ «M 2 , 3 ±(: mJieU 1 L fzmfm 2 8, 2 94- 
i:-^, ae^.! 2 4, 2 5 4 i:\ iJ J: U' li* r jgft: 26,2 

^twS#;i 8(4K#tB2 4 tJgJ^S-^t, B.o§^^gCn°p 
6 aT«(7>&affil4SB^l2 5 tmm^i^^o St-, ^ 
T 1 * mil i" -i> ^ ^^ - * - -i^^f*: 2 2 A^f^ ^ ^ 
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1 • ^2iffi3 9, 4 ifflt:iirie^-?>-/4 2 
^El^ 4 6 A^ff^^ $ n-S. t i 0 , ffitSc<7)^ y ^-^^t^ 

Lf>:^^=-SI5p°p*^A^ h t LT, «ii?L4 1*1 Uif 
A 1 0 (f l-aS LT 4 Av>„ 

[0 0 4 2] 05 (A). (B)(4, mmni^&M4 8im 

T, BTWJisJ^fj^: >} ->•; A^-f 7 ^r-^^^-f ^WMv- 
hlb, 1 c $rKfiLfjt>cgP,^7pi-o T'n ^-fV-^ 

[0 0 4 3] 0 5 (A)4'<7)^^n-e^-t i T ii, «sit->- 

h 1 b, 1 c SrtP?SiL;-ooSil::^l6]lc}&o-CSvnc«i5 

WflSv- bib, 1 c iimBL-k^ f-^T* 
^^«^^gr>pp 6b, 6 b FbI ir a *) ii^-C— f$ib L 3 T ^ 

(r>m. =irmui • *® 2 , 3 14, ^ y -fmn.^^> 

Sh 6 b c7)±TSi;*5lt^#€ffi 7 <7)^®:^siiai-r-2.m« 
Bfe$'^^-S®$^^^<. life-^'C, 0 5 (B) IC^I-J: -7 
t;, #^ y y^*m^-SI5n°n 6 b (Omm t => r&W. 1 t <7># 

n^-hm-m-t^o tfz. ^ V Vtt®?-S|5p°p 6 b 

T^T'ft, y )vrr-'-i 7- ^ y'i^. v y ^ t- ^ 
y^Y') y^yy <tm. ffiJPXUJ: -5. t: T.-^-;u 

[0 0 4 4] 0 5 (C), (D)I4, |tflESe«l*«4 8 $:f# 

mim-to 0 5 (c)i-^-r i 0 ^it)R&*.tt^oasi 

0 5 (D) tcS^i- J: o U, -J y^^tm^Sp^n 

• 6 bl4®'fbLfc«l!&7j»P)*^3T*«(*6*fttO^«, 

T^tS 1(7)* • «® 2 , 3 * , -y •7"^^c€^SBp°p 6 b CO 

T^s-f'S- ti-i fiie0 5 (B) tlB]«(7)^:^c#,^I4 

ffii:nT*«l t(4, JiBI8 C0:^ y ^^i^fflici 0 
50 ?S=iP.L, ao^ y 7'^^m^gr>p°n6 bfi9mffi7. 7H<0S 
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[0 04.51 ii6(A){i. m^j:^fm<r>s.mmm50(r> 

i^gBOBfffi^^i"o SS^*S«5 0{i. I16(A)H^-r 
i: -9 tc. ^^S«(7)Se^S1g*:<t^(te*ttt<^S«) 5 1 
h> -e-coRffiS 4 a±i:«ffi5 5 a T t tr?fM LTtiBSSt 
S66, 72. 67. 7 3 6 8. 7 4. 6 

9. 7 5 tir^i-^o m^^mU^W5 lit. ifyTs-x. 

^^fe*t^5 4. 5 St. znh(Df^{zjimLfzw.r^m6 

ft: 5 1 ^nSi-^:^)^-^^-J^5 7li(±. x;u-^-;b 

;i/^f$5 8 ii, ee^^^S^*5 1 flcOgS^^ 6 5 t (±« 

LTv^;2)o ^>^>^^^ ^cOB£^)i 6 5 

[0 0 4 6] i /j. B£^*«*#5 1 tCii. ^<Dm • « 
ffiS 4 a, 5 5 aF0^^«ii7L5 6 LTV^;2,o. -CO; 

aajL 5 6 titi. «ic(^-f- *y -T^^i^mT-gPp" > 
me 3 ^-^LTBEJt^is^^^s 1 \H^z\Hm^ii^o so 

7 ^AfMl'U^xx 6 0 0±TS<7)mS 6 1. 6 2 (1. 
«B&6 3<^S.- «ffii^JSffit. B.oBB^S 6 6, 6 7 i: 

®fc.$'nTV>;5>o tfz^ fjf£*6$t)i 5 4 . 5 51^1::. B£ 
Sa^6 4. 6 6ra> tfzmi^me b, 67P«T?rg^'r 

lO 0 4 71 [16 (A)U^-f J: ^ tc. *fe*S^ 6 8, 6 9 
Ud. BS^1 6 6. 7 2 Witfzmt^me 7 . 7 3^^ 
JgSil-'i) *7 ^ ;i^.Ktrrig{$7 0, 7 lii^W.W.^i'^. 
mmM7 2 0±Hti> «6^t)i(v;u^- Vvx M) 7 4 

».l ±® 7 6 J: ^} *>]^< ^aii-^^^>^'^<> -^0 
^'7 8;^^^?fi^$nTv^^o B£nt^7 3 (CiSv^T. *6^Ft^ • 
(V;U^-UvX h^) 7 5 UlSit/j^PSr>7 7i)-hm2 
±S7 5 affl!llll?aii-^B£«t{««?ESg^^) 7 9 «m 
tcN i io^ J:^/^A u ^ V ^T^f^'^Sa^^Tv^^o ^:J>±<7)J: -9 
?&BfiSt^*5 5 0 ^ -v > f-'> -tf 6 0(7)^8 

6 1 ^^1^M7 6Ujg«1-^ I C-^f-yy'to^mmm^ 
Sr. >fe*fB5 4</)I¥;^$3^/ittS<-e^^/::*^>^ 

x\ ^ n X h ~ ^ y >f x%' h-'T^^^f&^^T^ ^ . 5 0 rt<7) 
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5 1 [*IOBS^^ 6 4 t -e-^O^ • 5 4a, 55a 
OB£^^ 6 6. 6 7 t<7)ra7&?x;i/-4-^-;i'*flJ5 8 7?^ 

[0 0 4 8] [216(B)(i. 1lHM^:^fM<7)B£m^«8 
0(7)iliaSOfflfM^7l^i-o BB«^««8 0li. ia6(B)U 
^•rJ:^U. #S*«<50Ba«»«*#(«fe»14<7)^1g) 8 
1 -e^*®8 4 z±.isX.lf^M% 5 aTt^ff^^Lfj 
Bfi^S 98. 104. 99, 105^. m%m 10 0, 
1 0 6. 1 0 1. 1 0 7 i:S:*i"^o Be^*1S3|s:#8 1 
fc, 7&*7X-:r::J^^vWflg*-*b^^lfe*t^ 8 2, 8 4, 

t^^pmmm,^'h^o 7&^;<i-^^1£*f$8 1 c7)^ . RM8 
4 a, 8 5 araSra:ai'^^^l^-''J"^->'^8 7(C<i:. x;!/ 
-.i^-;i.S#^8 8i5J:tl^'-?-<7)i^1Pjj(;)^«W&8 ^-bmr^ 

^94 ttmm^^i^t^^z^ 

8 8<7)±TS^Ba^a 9 8, 9 9 i:^^»^^:ltrv>>2)o 
lit. x;U-:^^-;i/«fr8 8(±. B£^^«*i*8 11*1^ 

s£^*B 9 5 titw^^-r. i)^i)^^um.m 9 5 us^it/jA 
?L9 5 ar^^SSLrv^;i)o ^)^^^^ .c:(7)Bd*^§9 5 

10 0 4 9] J /j. me (B){i7j^-r<i: ^ B£M^«* 
^*:8 1 twd. ^O^ffiS 4 a1iliiraP't^D3^^ 8 6 7i)^^;V 

(1. Be«**«*f*8 lO^^,, *6^S8 2. 8 4 Sr;u- 

^ik. mm 8 5 ^fs^-r-i) whui: ^^f^^n^o ne 

{B)U:^-ri: -9 l^. IHlfr>8 6 ft^UU(ffiii)«IS 9 3 
tr. 1t^c7)'^'y7^^^mT-SSp°p('f-*y7^=i>T'>'-»^)9 0 

S9 1, 9 2^l^v>T. ^*^^co^MHBtri£|^»(7)FJ7K 
.ft«<7)|SM8:6^^^*^^xTv^^o ZCDtzib. ^m^-SBp" 

9 Oti. «)5g9 3 t5i@t::«-iPi-^t^tl-. 75^;&^^«fllf 

9 3 $:^LTB£^^«*I*8 1 UftiK^^L^o tfz. W 

T-gsp"p9 o<7)±^coi:ffi9 i(i> mm 9 3c7)^Mtissai 

p°p9 OOT3g<7)^ffi9 2(1. IH]$5 8 6co^Mi:E^*1R 

■^it-S 1 (7)*M8 5 a t(DmiMM't^:^)^-^^-f^M 

TBE?ae9 9 tiiiitrv^^o iS> x;v-;^-;i'Sf*:9 
6(7)1*111^(1. ^««SS9 7 7&^^« • B«^:liTV^;E»o 
[0 0 5 0] [3 6 (B)ti*i-<i: ^ «fe*t^ 10 0. 1 
0 1 tc(l. BS^^ 9 8. 1 0 4 Ki/j«lB£^^9 9. 1 
0 5r^.^®^1-^-7'f v'VKl^'T^l^l 0 2." 10 3:6W 

fi?n. se^ii 0 4(7)±ii(i, mmm{y)i^y-i^'J 

X hi) 1 0 ^lEfeffil 0 8 J: »9 *>li5<^ 

ttiir:h^^> r^oy'l l 0 7&^'B^&:t^Tv^;2>o i/^. Bfi 
«|® 1 0 5<7)^ ^fe^S(v;u^-l-vX bS) 1 0 7 
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n 

irS(t/^gSPS5 1 OQ^-i^^a^iBl 1 3 iHii-sai-r* 

v>„ Gases 6<7>lgffitK«l*«*'»^8 1 

coSffiS 5 a tOW«:Wji1-^;^;V-'-^-^l'#^9 6 ^ 

[0 0 5 ll *I§W«±> Ja±(rJ3v>-cSiWLy::#fJ^.tc 

n-y -fXryyCLNA), h7>->'X5'. ^^r'j'it' 
«0fi6tt«r>n'?i, FET, SAW7-f;UJ', LC7-f;U^, 

CO t CO i^± «r i;«ii?L 4 ^casr* 5 1*1 t r ^) A 

.^^■fb^til±> fFt£**fe15iJ i;r ^ L tL- T 5 - 't/ A v 
7 v^^coltil. ^ 5' >Si^-?-(7)1tiic75BlJie* y T*'; > i^f'^ffl 

1,81 j-wi-c^^eits «^<7)«:a?L4 , 5 e t fwi± 

[H]gr>5, 8 6 ^rffML;'^ *SV^(±, 56 

lO 0 5 2] tfz. mtZm.^^>Sh&, 6b<7)mft7^:^^ 
>5^f-)-ltUi 19, Kl^@ 2 4. 2 5^::niC^ai--2.y 

mmzlt. |!rfeSB«l««2|i:1$:(3T»«) l, l a^E«l 
5 1 , &1<7^M-^M2, 3, 5 4 
a, 5 5 a, 8 4 a, 8 5 a ±co;Vlci£^^ 2 4 , 2 5 

T««) 1. 1 a^Ei^*1S*^^(l^e*1S)5 1,8 1 

l-iilt^iffe^^ 5 2, 8 2 ^i:'<0.*tKl±^ Huie^'^X- 
Ji**->^)S&m<7)«^*t*=tcolfe. l^»C0Btl?M4, «M5fi 

l^$l?L«r*1--2. P T F E t'CO 3 ^^X^ iWitCO^ 7 ^ 
?.^a6 -3^ *° + •> «} Si t'<7) WBS ?r ^« ^ WSi - W 

[0 0 5 3] SU, fe^«2 8. 2 9 5:t'<7>*tSl±, 
WIS, PPEWI3&, *>-i.vWi, a^^TLSr^-r-S-PTF 



^^fW2 002-151846 
iS 

E ^ t'O 3 ;^7C^ g«itO 7 -y^^^WB&lc J:.^* vWBS 
tt i:'co«lig^^jg^-«t;l:1»S&-«B6^<7>tt^*t«-^ t'^r 

E^S 2 4, 2 5 i:'<0*f S(i, flUK^^ >' ^Olfe, A 
g, N i . N i - A u^l-LTfcA< , fe*vM±> 

o TffMi- -5. - 1 ^) WffiT- * o 

[0 0 5 4] SEi;, I C^-y 7*4 4 t<7)^^^?-t-li, 
irlE/<>7'4 2, 7 8, 1 1 0 O^fe, 7 'J y 7'^ -y 7-/* 
•y K, ^'f ■V**>'T'-r >i^''<y K, J/-l±TABS^fl9 

e>/<>7'^t'l±, Sn-Pb, Sn-Sb> Sn-Z 

J7t, «ffBm?-eBfi.6. 6a, 6b, 60, 90C03> 
T-'^-^T-li, B a T i 03 ^^ifife^t -S.i^iSI|#-t 7 
5 y i' «rfflv^/jA^ PbTiOs, PbZrOa, Ti 
02. SrTiOs, CaTiOs, MgTiOs, K 
20 NbOs. NaTiOs, KTaOs. PbTaOs. 
(Nai/2Bii/2)Ti03, Pb(Mgi/2W 
1/2)03, (Ki/2Bii/2)Ti 03 ^t"«r± 

6, 6b, 6 0, 9 0<7)^S7, 6 1, 6 2, 9 1, 9 
2 coWKli. C u ^ilt^tt L^'c^N m?-Snn°n6 

P t , Ag, Ag-Pt. Ag-P 
d, Pd, Au, N i 'ii:'SrfflV'>SCi:*5-Ci*o »nx. 

^ t -r ^ A g - p d ^75^ ^: mis 

iO 1 1, WflS-^C u ^ y N i > y *^7>'<c)'t'5) t*T^ 
[0 0 5 51 

[^^<r>n^\ J,J.±HiJV^TISiiqL7t:*lfe?^«0Ki^*« 

It » f' A ^ n^-gp p°p w ^ffi i: c n Sr ffiia-r ^ -e *) 
stp^p^^ib i*iSPoBe^s i;««i-t * ;t*!)co/N > yA*sijn7t 

cc t tr-i^o fjeoT, /hMffcLE.offi^iA^i^^si- 
'&Be^^isiciJv^-c, -E-co^ft-ftco^S^EII^S^flJ 
(3T^^£. #^ft*K)^>^*f^t-r«9'^-*"-2'mf-Slip°^r^ 

[0 0 5 61 tfz. :^%mKiiii^mi<r>mi^m^<7>m 

50 m.^US,i:mm'>-VWHzm^ihtti-tfz(im±-ti>m 
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(11) '^r'qfga2 0 0 2- 1 5 1 8 4 6 

20 

c,ivimm^<DmmwLmmi(^:^m^rmmtfziim I05i (a), (B)isimc). (d)(±, hiobe^* 

s^shkiim^mi^i-^^mmiSi-ti-'^^Lfzmm*' w i. la aT^mmm<D 

5&<^Sffira±M<^®^<>'fl*'^'**o moT, /hMlbt 1 b. 1 c WllSv-h 

Ei^75^JS«-«i-^SEii?^*«tci3V^T, if£**14<7)««(BS 2, 5 4a, 84a 

^««1S*^*(3T»1gS/-:l±^«^«))^^*t^t-(*I«5 3. 5 5a, 85a «M 

LfcS^^g5p°p^^5cLrjSffl-C#JLoStA14(-*{>i5^t;'- 4, 5 6 Rii^L 

Beig^«'ts*5t*B.-^^^L-rtiet-r'5.-t**t-§*o 5. 8 6 oasf 

[IlIMOffi#=t'^^l _ 6, 6a. 6b. 60. 9 0 -^^U^n/^-^f^ 

i-ifsni. 8 mwmt^^<n&^ 

[02] (A)7!;M(D)I±, 111 <7>iei^^iS4:»'2>''-:«i>'^ 20 1 0. 6 3, 9 3 

2^|gB^(Z^{tSSl2 0®!jt*viU*5lt*±l!^Xe5r^ 4 8, 5 0. 8 0 

-tmHIo 5 1,81 •• • Bd^*«*f^(«fe*t 

. .[03] (A);/^s(D)(i> :$:ii§«<7)»2fiosidS:^?*t-ij. • tt<^*«, 

{t'S^=5:'S?^)i<^±S'i'Xe«:*1-lSE»&0<> 5 2,54.55, 82.84,8 5-«6*f^ 

104] (A)75S(D)I±, *%?^<7>»2<7)®!jt*^tCfc 6 4. 6 5, 9 4, 9 5 



[01] 



48 



(12) 
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